Purpose: Elderly patients with ST-segment-elevation myocardial infarction (STEMI) have a high risk of mortality, which is particularly high in the first 30 days. Quality of life (QoL) and risk-benefit assessments are of pivotal importance in the elderly. The objective of this study is to assess the relationship between frailty syndrome (FS) and QoL in patients following acute coronary syndrome (ACS) non-ST elevation myocardial infarction (NSTEMI). Patients and Methods: The study involved 100 patients (61 men, 39 women, the average age: M ± SD =66.12±10.92 years). The study used standardized research tools: a questionnaire to assess QoL (World Health Organization Quality of Life Scale Brief version), and a questionnaire to assess FS (Tilburg Frailty Indicator). Results: FS occurred in 80% of patients after ACS. FS has a negative impact on the QoL of patients with ACS. The most important domain of FS in the studied group was the psychological: M ± SD=2.2±0.75 points. The greater FS in the physical domain, the lower the QoL in all areas. The greater FS in the social domain, the lower the QoL in psychological and social fields. Self-evaluation of patient QoL was M ± SD=3.68±0.71 points. Selfassessment of health was M ± SD=2.59±0.98 points. Conclusion: Patients with a coexisting FS have a poorer QoL in the physical, psychological, social, and environmental fields. For a multidisciplinary team, these findings can help make the therapeutic decision for frail patients who have poor QoL. Frailty among elderly patients with ACS can be considered as a determinant of high risk of adverse outcomes.
Introduction
Coronary artery disease (CAD) is one of the leading causes of death in Europe, in both men and women. 1 According to the European Society of Cardiology (ESC) guidelines, the definition of the acute coronary syndrome (ACS) includes unstable angina (UA), ST-segment-elevation myocardial infarction (STEMI), and non-ST elevation myocardial infarction (NSTEMI).
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The incidence of cardiovascular disease is especially high in older adults. As the number of older people in the general population continues to increase, so does the number of these incidents. Patients aged 75 and older represent one-third of those hospitalized with acute ischemic events, and they account for more than half of all cardiac deaths. 4 Age has been reported as one of the most important risk predictors in patients admitted with NSTEMI.
It has also been shown that older people have a significantly higher burden of medical comorbidities than patients aged <75 years. [6] [7] [8] They also have higher rates of cognitive and functional impairment. 9 Moreover, older patients with myocardial infarction (MI) are a heterogeneous population who may present with atypical symptoms, 10 thereby making diagnoses more difficult.
The IFFANIAM study (impact of frailty and functional status on older patients with ST-segment elevation myocardial infarction undergoing primary angioplasty) is a multicenter registry to assess the prognostic value of frailty and other aging-related variables in patients with STEMI aged 75 years and older. 11 The lack of guidelines and risk stratification when it comes to diagnosing older patients should lead to a more individualized approach. Quality of life (QoL) and riskbenefit assessments are of pivotal importance. 12 Health care providers need an understanding of conditions unique to these patients, such as frailty syndrome (FS) and cognitive impairment, which influence treatment goals and outcomes. 10 Treatment strategy selection is crucial, and many important factors must be taken into consideration, especially in the context of STEMI. It has been reported that older patients tend to experience a longer door-toballoon time (DTBT) than their younger cohorts. 6, 7 Older patients with STEMI have a high risk of mortality, which is especially evident in the first 30 days. 13 A similar situation is observed with NSTEMI. Community practice has also revealed a lower use of cardiovascular medication, as well as invasive treatment, even among older patients with ACS who would stand to benefit. 10 FS is viewed as a significant health problem for older adults in European countries. 14, 15 In accordance with the consensus of the American Geriatrics Society (AGS), FS is defined as a condition characterized by a decreased physiological function that results in both reduced functional reserves and reduced immunity to stress factors. This leads to adverse consequences. 16 FS is an important risk factor in the development of complications in older adults and those with chronic illnesses. The incidence frequency of FS increases with age; therefore, an increasing number of FS cases will be observed if the current trend of lengthening lifespans continues. 17 The incidence of FS is varied and depends on the population studied and the research tools used. The Cardiovascular Health Study scale (CHS) study found that the incidence of FS is 3.9% in those aged 65-74 and that this increases to 25% in those aged 85 or above. The study also found that FS is more common in women than men (8% versus 5%, respectively). 17 Research has underscored that those with co-occurring FS belong to a high-risk group when it comes to developing adverse consequences that include hospitalization, institutionalization, disability, and death.
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Research has also highlighted that FS contributes to decreased independence, QoL, and general well-being.
The main objective of this study was to assess the relationship between co-occurring FS and QoL in patients following ACS. It was assumed that FS would have a negative impact on QoL and that QoL would be lower in the physical, psychological, social, and environmental domains.
Material and methods

Study design and settings
This was an observational, prospective, and cross-sectional study. It was conducted from February 2017 to July 2017. The STROBE guidelines (Strengthening the Reporting of Observational Studies in Epidemiology) were followed.
Study participants and selection
The study sample included 100 older patients (61 men and 39 women aged ≥65 years) who had been hospitalized due to ACS in cardiological wards at the Military Clinical Hospital No. 4 in Wroclaw, Poland. Participation in the study was voluntary and anonymous. At the stage of inclusion in the study, each patient was informed of the study process and of their option to withdraw at any point. The inclusion criteria were as follows: (1) NSTEMI was identified based on the ESC guidelines, (2) age was ≥65 years, and (3) each patient had given written consent for taking part in the study.
Data collection was performed using a diagnostic questionnaire followed by medical documentation analysis. It considered several sociodemographic parameters: age, gender, marital status, education, professional status, and current place of residence. Clinical parameters included comorbidities, prescribed medications, duration of CAD, number of hospitalizations due to ACS, and tobacco smoking.
Ethical considerations
The study protocol was approved by the independent Bioethics Committee of the Wroclaw Medical University (decision no. KB-83/2017). The study was carried out in accordance with the tenets of the Declaration of Helsinki.
All participants gave written informed consent after being provided a thorough explanation of the procedures involved. The study's purpose and procedures were explained during the selection process, and only participants who agreed to voluntary participation were enrolled.
Research instruments
The study made use of standardized research tools, namely the World Health Organization Quality of Life Scale Brief Version (WHOQOL-BREF) and Tilburg Frailty Indicator (TFI) questionnaires.
The WHOQOL-BREF questionnaire is a shortened version of the WHOQOL-100 questionnaire, a general tool for assessing QoL. The WHOQOL-BREF questionnaire contains 26 questions. The first two relate to a selfassessment of each patient's QoL and state of health. The remaining questions comprise an assessment of QoL in four domains: physical, social, psychological, and environmental. Answers are given on a 5-point Likert scale. A maximum of 20 points can be scored in each domain, with a higher score indicating a higher QoL. 22 The TFI questionnaire is made up of two parts. Part A characterizes each patient's sociodemographic profile, while part B comprises 15 questions that assess frailty in three domains. The physical domain (PD) (0-8 points) includes physical health, unintentional weight loss, walking difficulties, impaired balance, impaired hearing and sight, impaired hand strength, and physical fatigue. The psychological domain (PsD) (0-4 points) includes symptoms of fear or depression, memory issues, and coping with problems. The social domain (SD) (0-3 points) includes social relations, social support, and solitary living. The overall score for the TFI questionnaire is in the range of 0-15 points. A score of ≥5 indicates FS. The higher the score, the higher the level of FS.
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Data analysis
Quantitative analysis was performed by calculating the mean (M), standard deviation (SD), median, quartiles, minimum, and maximum. After this, the number and percentage occurrences of each value were found. Statistical comparisons were performed using the Mann-Whitney U test or the Kruskal-Wallis test (due to a non-normal distribution). When these tests determined a significant difference, a post hoc analysis was conducted using the Dunn test. Correlations between two variables were analysed using the Spearman correlation test (eg, rs -Spearman Rank-order Coefficient).
The strength of the correlations were measured according to the following scheme: |r|≥0.9 -very strong correlation, 0.7≤|r|<0.9 -strong correlation, 0.5≤|r|<0.7 -medium correlation, 0.3≤|r|<0.5 -weak correlation and |r|<0.3 -very weak correlation (negligible). 26 Multivariate analysis was performed using the linear regression method. The quality of the resulting model was assessed by calculating the R 2 determination coefficient. The normality distribution of any given variable was assessed using the Shapiro-Wilk test.
In all calculations, a significance threshold of 0.05 was used. Statistical analyses were performed using version 3.2.3 of the R statistical package.
Results
Characteristics of the study group
One hundred patients (61 men and 39 women, with a mean age of M ± SD=66.12±10.92 years) took part in the study. They had all experienced NSTEMI and undergone percutaneous coronary intervention (PCI). In the study group, the largest proportion was made up of married individuals (63%) and most lived in a city (73%). Concerning education, 47% of the patients had a secondary education, 32% had primary education, and 21% had a higher education. Within the group, 34% were professionally active. Tobacco smoking was declared by 24% of those studied. The most frequent comorbidities were hypertension (70%), hyperlipidaemia (32%), and diabetes (30%). The mean duration of CAD was 8.48 years and the mean number of hospitalizations due to cardiovascular diseases (CVD) in the last year was 1.82. The socioclinical characteristics are summarized in Table 1 .
In the study group, 80% had FS. In the TFI questionnaire, the psychological domain was the most significant, which exhibited the following results: M ± SD=2.2±0.75 points out of 4, or 55% of the maximum score. The physical domain was only slightly less important, at M ± SD=4.32±1.92 points out of 8, or 54% of the maximum score. The least meaningful was the social domain, which gave the following results: M ± SD=1.02±0.77 points out of 3, or 34% of the maximum score.
The self-assessed QoL was M ± SD=3.68±0.71 points, indicating a result between a good and average QoL. The self-assessed health status was M ± SD=2.59±0.98 points, indicating a result between an unsatisfactory and average health status.
The study group assigned the highest QoL ratings within the psychological domain, closely followed by the environmental domain. The worst ratings were in the social and physical domains. The data from the WHOQOL-BREF and TFI questionnaires are summarized in Table 1 .
The effect of FS on QOL following ACS
The WHOQOL-BREF results were not normally distributed in the analyzed groups (Shapiro-Wilk test, p<0.05), so the analysis was conducted using the Mann-Whitney test. In univariate analysis all p-values were below 0.05; therefore, in all the domains, QoL depended on the occurrence of FS, meaning that patients with FS were found to have lower QoL.
The physical domain of TFI significantly affected all domains of QoL (p<0.05). These relationships were negative: the more points in PD were, the lower the QoL in each domain. The strongest effect on the physical domain came from the PD of TFI (rs=-0.619). The SD of TFI significantly affected QoL in the psychological and social domains (p<0.05). These relationships were negative: the more points in PD were, the lower the QoL was in each domain. The PsD of TFI did not significantly affect any of the QoL domains (p>0.05).
The multivariate analysis showed that the PD of TFI significantly affected QoL in all domains (p<0.05), except the social domain. The SD of TFI had an impact on QoL in the social domain (p<0.011; Tables 2-7) . These relationships were negative: the more points in PD were, the lower the QoL in each domain.
The effects of age and gender on QOL in patients following ACS
The univariate analysis found a statistically significant (p<0.05) negative correlation between patient age and perceived QoL, perceived health, and the physical, psychological, social, and environmental domains of QoL. This means that the older the patient is, the worse will be their assessed QoL. In the multivariate analysis, it was noticed that age had a negative impact on QoL only in the social domain (p=0.024). In the univariate analysis gender influences all QoL domains. Furthermore, men recorded a higher QoL than women did (p<0.05; Tables 2-7). In the multivariate analysis gender only influences the psychological domain of QoL. Women had a worse QoL than men (p=0.007).
The number of hospitalizations and duration of illness versus QOL
The number of hospitalizations significantly affected the perceived QoL and health, as well as QoL in the physical and environmental domains (p<0.05). These relationships were negative: more hospitalizations were associated with a lower QoL in the domains above. The duration of illness had a significant impact on the self-perception of health and QoL in the physical and environmental domains (p<0.05). These relationships were negative: the longer the illness duration, the lower the QoL in the domains above. In the multivariate analysis, no significant variables with reference to the number of hospitalizations and the duration of illness were recorded.
Data regarding perceived QoL and health, as well as the effects of TFI and selected socioclinical factors on QoL, are summarized in Tables 2-7 .
Discussion
The main finding of this study was the correlation between the co-occurrence of FS and patient QoL following ACS. Global populations are living increasingly longer, even when compared with a few decades ago. This has led to an increased number of comorbidities, increased dependency and disability, lower QoL, and higher healthcare costs. 27 More importantly, the number of older patients with co-occurring FS is increasing. Older patients do not necessarily respond to existing guidelines for the treatment of ACS. Previous studies of older patients with many comorbidities and FS have shown that following the recommended treatments for ACS is not always optimal, and may produce poor results. 28 Correlations of clinical and subclinical determinants of CVD and FS have been documented. 29 This relationship explicitly shows that FS can lead to the development of CVD and that CVD, in turn, can lead to the further occurrence of FS. Nevertheless, there is an insufficient body of research relating to the relationship between FS and ACS. It is believed that FS occurs three times more often in individuals with cardiovascular diseases than in the general population, resulting in this group of patients having an increased frequency of rehospitalization and rate of morbitity. 29, 30 Our study has shown that the co-occurrence of FS, assessed using the TFI questionnaire, is common in older patients experiencing ACS, with an incidence rate of 80%. Such a high number of patients with FS may result from the tool we used. Multidimensional tools in the FS assessment are characterized by a higher percentage of FS identification than one-dimensional tools. Nevertheless, we applied a multidimensional tool because we wanted to have a more extensive vison of all domains (physical, psychological and social) which was justified by a holistic approach to health according to the World Health Organization. These patients are also characterized by an increased frequency of rehospitalization within a year due to CAD. Similar results were found in a study by Salinas et al 31 where over 70% of patients had FS based on the SHARE-FI (Survey of Health, Ageing and Retirement in Europe index). This group was dominated by women and patients with multiple comorbidities, a high risk on the GRACE (Global Registry of Acute Coronary Events) and TIMI (Thrombolysis In Myocardial Infarction) scales, and a high-risk score according to the CRUSADE (Can Rapid Risk Stratification of Unstable Angina Patients Suppress Adverse Outcomes with Early implementation of the ACC/AHA Guidelines) model.
Our results concerning the incidence of FS are almost twice as high as those found in the study by Ekerstad et al 32 where FS afflicted less than half of those studied.
However, the other study did recognize FS as a strong independent predictor of hospitalization for 30 days or more and of in-hospital mortality. Moreover, a group of those patients had a higher risk of repeated MI, secondary coronary angioplasty, the occurrence of side effects such as heavy bleeding or stroke, and death. In the study by Kang et al 33 where 40% out of a total of 352 patients were found to have FS, it was confirmed that in individuals with ACS, FS is a strong and independent predictor of shortterm treatment results. The importance of FS in the determination of patient biopsychosocial states must be emphasized. Although there is an insufficient number of studies that relate to FS and QoL, FS undoubtedly has a negative effect on the QoL of patients with CAD. 34 One study in particular, which used the MacNewHD-HRQL (MacNew Heart Disease Health-related QoL) questionnaire, showed a negative correlation between FS and QoL in patients with ACS. 35 In the univariate analysis, in patients with co-occurring FS it was found to have a significant and negative effect on all aspects of QoL. A further analysis of the TFI questionnaire in three subscales found that the most significant domains of FS in the study group are psychological and physical. These results are in accord with those of Coelho et al 36 who also studied the multidimensional context of FS. Despite an equally important psychological role in FS, the physical domain turned out to be the determining factor affecting disability and low QoL. The need for a multidimensional analysis of FS is also confirmed by research from Uchmanowicz et al 37 that considered the relationship between FS and the possibility of self-care in patients with chronic CAD. With feedback from the TFI questionnaire given to their study group, the authors demonstrated that a better level of self-care comes from the social domain. Research by Amer et al 38 conducted on a group of 115 patients of an ambulatory geriatric clinic at Mansour Hospital in Egypt, also considered FS and QoL. The data analysis showed a strong, negative correlation between FS (as assessed by an EFS survey) and all dimensions of QoL in the RAND-36 health survey questionnaire. It was also observed that possible correlating factors of FS in assessing QoL are as follows: age, low socioeconomic status, low body mass index (BMI), functional dependence, impaired cognitive function, and depression. The effect of FS on lower QoL among patients with congestive heart failure was found by Uchmanowicz In many studies, age is considered one of the important predictors affecting general QoL, which may result from the deterioration of the biopsychosocial function of older patients. 42, 43 Our univariate analysis clearly showed that the older the patient is, the lower their QoL will be in all domains. The negative influence of age as an independent determinant of lower QoL was also demonstrated in other studies of patients with ACS. 44 What is more, the univariate analysis confirmed that a larger number of hospitalizations is associated with a lower QoL in the physical and environmental domains. Johansson et al 45 showed that re-hospitalizations are associated with a lower QoL. The study of Iqbal et al 46 showed that low QoL in patients with NSTEMI increases the risk of rehospitalization. In addition, the duration of the disease affects the perception of QoL. In the examined group of patients following ACS, a lower QoL was reported, especially in the physical and environmental domains. Hlatky et al 47 demonstrated that the duration of the disease, mainly recurrent angina, was the main factor affecting QOL in all domains. As stated above, a deficit in the number of studies on FS and QoL among patients with ACS persists. Support for increased research practices can be found in the observations of older patients by the authors of the few existing studies. Those previous studies that were not strictly tied to CVD also found that FS had a negative effect on QoL. 48, 49 The multidimensional aspect of FS confirms that, regardless of chronic illnesses or comorbidities, a lower QoL rating should be expected from all study groups of patients with FS. Conducting studies in the field of FS allows for early intervention. It aids in the identification of those individuals with FS (or those at risk of developing it-so-called pre-frail patients) and in the ability to take actions individually adapted to each patient.
Study limitations
A limitation of this study could be its use of just one tool to identify FS. In clinical practice, there is a lack of guidelines for choosing a specific tool to assess FS in patients following ACS. Using a comparative tool would allow for the determination of the predictive capacity of various tests to assess FS in a similar patient group. In this study, there was no opportunity to identify FS initiallythat is, before the onset of ACS. Moreover, the study group only included patients with ACS of the NSTEMI type. Comparing STEMI and NSTEMI could provide valuable information about the differences in sociodemographic factors and incidence rates of FS co-occurrence between the two types of ACS.
Practical implications
This study proved that the identification of FS and the assessment of QoL among older patients with NSTEMI are important components of the diagnostic and therapeutic process; they should, therefore, be carried out routinely. Among cardiac patients with low QoL and the co-occurrence of FS, compensatory strategies should be sought to address biopsychosocial needs. One of the key criteria for establishing comprehensive care for older cardiac patients should be the definition of determinants, which can significantly affect the severity of FS symptoms and reduce QoL. The identification of these factors would allow for the early implementation of appropriate interventions to prevent the deepening of decompensation changes. Every member of a therapeutic team, including nurses, plays an important role in FS management. From a clinical point of view, the assessment of FS is important in guaranteeing an optimal monitoring of patients with NSTEMI. Nurses should be oriented to implementing their own strategies for the care of older patients with FS. Interventions should be coordinated and their main purpose should be the early identification FS, the prevention of functional dependence, and the maintenance of a homeostatic balance. The prevention of FS may also reduce the number of hospitalizations due to CVD, as well as promote a higher QoL for patients with ACS. Achieving these goals is possible through the cooperation of multidisciplinary teams that are ready to conduct comprehensive assessments.
In summary, desired treatment outcomes should be determined not only from factors like efficacy and increased survival but also from each patient having judged themselves to have a satisfactory QoL and overall state of well-being. The assessment of QoL among patients following ACS plays an important role in the therapeutic decision-making; therefore, it should be performed routinely. One of the goals of the comprehensive care of older cardiology patients with FS should be defining and countering the determinants that can significantly escalate FS symptoms and decrease QoL.
Conclusions
In conclusion, it was found that FS co-occurs in 80% of patients following ACS. It negatively affects all domains of QoL (physical, psychological, social, and environmental) among those patients. In this study, the psychological and physical domain of FS were found to be the most significant.
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